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3,3′,5-triiodothyronine (T3) thereby regulating intracellular levels of active
T3 in target tissues such as the growth plate.
Conclusions: Our results indicate a new susceptibility gene (DIO2)
conferring risk to osteoarthritis. Recent genetic association studies have
identiﬁed a few consistent OA susceptibility genes involved in skeletal
morphogenesis. These genes may have a dual role in OA onset and
development. In early developmental processes they may involve aberrant
skeletal morphogenesis leading to malformation of joints and/or aberrant
bone composition. Later in life in articular cartilage, these genes may
affect the propensity of articular chondrocytes to become hypertrophic.
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Purpose: The complex genetics of osteoarthritis (OA) are still poorly de-
ﬁned. To circumvent the problems of genetic and environmental diversity
hampering the analysis in humans, we investigated quantitative trait loci
associated with murine OA in the STR/ort strain which spontaneously
develops osteoarthritic changes of the knee joints closely resembling
human OA. Interestingly, STR/ort mice not only develop OA but also
become obese and present with elevated serum COMP levels.
Methods: 276 male F2 intercross (STR/ort × C57BL/6) animals were
phenotyped analyzing weight, serum COMP levels and osteoarthritic
changes of the knee joints. Genotyping included a primary quantitative
trait analysis using 96 microsatellite markers using the R/qtl software. The
mean inter-marker distance ranged from 11.6 to 18.75 cM for the different
chromosomes. The subsequent ﬁne mapping on chromosome 8 included
an additional 32 microsatellite markers with a mean inter-marker distance
of 1 cM.
Results: Elevated weight, serum COMP levels and osteoarthritic changes
of the knee joints in the F2 generation compared to C57BL/6 parental an-
imals conﬁrm Mendelian inheritance. Quantitative trait analyses revealed
three weight-, one serum COMP- and one OA-locus. Subsequent ﬁne
mapping of the OA-QTL exposes multiple important gene loci at the
telomeric end of chromosome 8.
Conclusions: The weight-QTL coincide with previously described genes
and QTL involved in fatty acid metabolism and offer a plausible expla-
nation for the observed phenotype in STR/ort mice. The exact match
of the COMP-QTL and the COMP gene itself suggests a regulatory
polymorphism to account for elevated serum levels in STR/ort mice and
questions the robustness of serum COMP as a prognostic marker in
human knee OA. The newly identiﬁed QTL associated with degenerative
changes of the knee joints support the concept of OA being a multigenic
disease and point at an involvement of metalloproteases and wnt- as well
as hedgehog-signalling pathways in the pathogenesis of murine OA.
